set (p 0,all-all = 38.1% versus p 0,all-sub = 24.4%). Because TDA implicitly relies on p 0 (Supplementary Methods), all-all overestimates the subset FDR. The opposite occurs in subsets with higher p 0 than those in the complete search ( Supplementary Figs. 1 and 2) . Hence, all-all imposes invalid FDR control, as it alters the PSM list post-FDR calculation, which results in returning either too conservative or too liberal subset PSM lists.
Sub-sub estimates the FDR on the subset, but it puts a burden on TDA by removing sequences from the database that are likely to be present and simultaneously implicitly reduces decoy sequence variation. The TDA burden is illustrated by a steep increase of lowscoring PSMs (Fig. 1c) , which suggests that many human spectra are forced on Plasmodium sequences. Indeed, 12,617 (34,618 subsub minus 22,001 all-sub target subset PSMs) spectra switched peptide sequence; and 84 switched PSMs (0.6%) are reported at 1% FDR. Switched PSMs have much lower MS-GF+ 2 scores in the subset search than in the complete search ( Supplementary Fig. 3 ), indicating that these PSMs are likely false positives. In the human subset and the majority of 36 subsets for Pyrococcus, the fraction of switched PSMs even outnumbered the FDR level ( Supplementary  Figs. 1, 2, and 4) . Hence, we conclude that sub-sub's FDR control is questionable at best.
Our all-sub method provides better FDR control than that of allall, as the FDR is estimated on the subset. Moreover, filtering in step (ii) is independent of subsequent data analysis steps and reduces multiple testing without compromising FDR control 4 . Hence, more subset PSMs are reliably identified with all-sub than with sub-sub (Fig. 1b, 1c) , as high-quality human spectra are not forced on Plasmodium sequences but are filtered upon identification. This also lowers the fraction of incorrect subset PSMs (p 0 ) leading to a lower score threshold at 1% FDR for all-sub than for sub-sub (see also Supplementary Figs. 1 and 2). Because all-sub suffers from unstable TDA and FDR estimates in small subsets, we propose using Mass spectrometrists should search for all peptides, but assess only the ones they care about To the Editor: Reliable peptide identification is key in massspectrometry-based proteomics. Therefore, peptide-to-spectrum matches (PSMs) must be reported along with their false discovery rates (FDRs). Researchers, however, often focus on a protein subsetfor example, on particular pathways or selected organisms in metaproteomics. Hence, many PSMs are deemed irrelevant for their research question. The common search-all-assess-all strategy (all-all) searches against all expected peptides calculates FDR q-values for each PSM and filters PSMs that match to irrelevant peptides. Recently, Noble 1 proposed to remove irrelevant peptides from the database before searching. He claims that this search-subset-assess-subset method (sub-sub) improves statistical power because it tests each spectrum against fewer candidates, and because fewer spectra are identified in a subset search. We argue that both methods lead to poor FDR control, and we propose the search-all-assess-subset (all-sub) method, which (i) searches against all expected peptides and (ii) discards irrelevant PSMs before (iii) FDR calculation.
We evaluate all-all, sub-sub and all-sub using proteomics data sets from Plasmodium falciparum and Pyrococcus furiosus (see Supplementary Methods). Spectra are searched with the database search tool MS-GF+ 2 , and FDRs are estimated with a competitive target-decoy approach 3 (TDA).
Plasmodium was cultured in red blood cells, which led to human protein contamination in this data set. The first modes of the target PSM distributions (first local maxima in Fig. 1a,b) show that the fraction of incorrect target PSMs (p 0 ) in the complete (human + Plasmodium) set is substantially higher than in the Plasmodium sub- Second, in addition to claiming superior statistical power of the all-sub procedure, Sticker et al. 1 imply that the sub-sub strategy leads to invalid FDR control. As evidence, they point to the number of subset PSMs that matched a different peptide sequence in the complete search (all-all) and the subset search (sub-sub). However, their analysis does not account for the possibility that some of these PSMs may be incorrect in the all-all search and correct in the sub-sub search. Indeed, as the size of the competing, complement database increases, the probability that a correct match to the subset database will receive a lower score than an incorrect match in the complement database increases. This is precisely the effect that sub-sub aims to avoid. In the context of this simulation, Sticker et al. 1 are concerned that by forcing Arabidopsis spectra to match against the ISB18 database, we will create many false positive PSMs. Fortunately, in our experimental setup, we can directly observe this rate of false matching: among the 11,416 PSMs accepted by subsub, only 41 (0.36%) involve an Arabidopsis spectrum. This is well below the 1% FDR threshold. Furthermore, we note that in the subset database search, 1,127 of the accepted PSMs involving ISB18 spectra actually switch to matching Arabidopsis peptides when we search against the combined database. According to the arguments laid out by Sticker et al. 1 , this rate of switching implies that that the actual sub-sub FDR is ~10%. However, in our setup, we know that those ISB18 spectra are definitely not correct when matched to Arabidopsis peptides.
Thus, though all-sub may provide superior statistical power in some settings, this is not always the case. Precisely characterizing the situations in which a given analysis strategy is optimal will require further research. 
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